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An  insecticide  hand  duster  of  novel  design,  has  been  developed  and 
a few  prototypes  have  been  constructed.  One  of  these  has  been  submitted 
to  both  mechanical  and  performance  tost3,  the  results  of  which  indicate 
that  the  standard  of  performance  is  such  that  submission  of  the  remaining 
prototypes  to  the  War  Office  fbr  user  trials  is  warranted. 

Prom  the  results  of  the  tests  carried  out  it  is  concluded  that  when 
Anti-Louse  Powder  A.L.  63  S£k.3  is  employed  in  the  duster  no  matter  in 
which  plane  the  discharge  nozzle  cay  be  held,  the  rate  of  discharge  will 
be  reasonably  const ant. 


(Sgd. ) S.H,  Pxyer., 
Head,  Bnginoorirv;  Sootion. 
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8upt. , Development  Division, 
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I,  Introduction 


The  War  Offioo  requirement  for  an  insootioide  hand  duster  calls  for 
an  equipment  which,  by  the  application  of  anti-louse  powder,  will  be 
suitable  for  the  ds-lousing  of  personnel,  blankets  and  bedding.  Details 
of  the  outline  specification  for  the  hand  duster  are  given  in  Appendix 
A attached. 

In  satisfaction  of  the  War  Office  requirenent  an  insecticide  hand 
duster  (hereinafter  r lerred  to  as  the  "Duster")  has  been  designed  and 
developed  and  a few  prototype  no  dels  have  been  cons  true  ted.  One  of 

these  has  been  subjected  to  perfonaonoe  tests. 

An  account  of  this  work  is  reported  heroin. 

II.  Design  Data 

It  has  been  estimated  (l)  that  about  A3  g.  of  insecticide  powder, 
applied  in  25  separate  quantities  is  required  for  the  de-lo using  of  one 
nan  and  four  blankets.  Hence  the  appropriate  rate  of  dispensation  of 
powder  required  is  about  1.7  g.  per  application.  If  it  is  assumed  that 
each  application  will  be  associated  with  two  strokes  of  on  air  pisap,  the 
rate  of  discharge  of  powder  to  be  secured  is  approximately  0,9  g.  par 
stroke. 

III.  Developoant 

It  will  be  noted  that  Clause  1 of  the  specification  at  Appendix  A 
requires  that  the  equipment  shall  be  suitable  for  the  de-lo  using  of 
personnel.  This  requirement  p re -a  opposes  that  the  duster  oust  be 
capable  of  discharging  a oonstant  weight  of  insecticide  dust,  irrespective 
of  whether  the  discharge  tube  be  pointed  downards,  e.g,  when  inserted 
between  the  body  and  the  underpant  waist  band,  or  inwards,  e.g,  when 
inserted  between  the  ankle  and  the  trouser  log.  Since  previous  experience 
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In  the  operation  of  a variety  of  Trade  dusters  had  shown  that  such  dusters 
are  markedly  inefficient  in  this  respect,  it  was  obvious  from  the  outset 
that  a completely  novel  design  which  would  ensure  a constant  rate  of 
discharge  of  powder  when  operated  at  any  angle  in  the  vertical  plane, 
would  have  to  be  developed. 

Other  considerations  influenoirv,  the  design  were  that  the  duster 
should  be  self-contained,  of  robust  construction,  of  minimus  size  and 
weight,  capable  of  operation  either  by  hand  or  by  oenpreased  air  and, 
in  the  interests  of  financial  ooonoqy,  constructed  as  far  as  possible 
from  standard  components,  i.e.  components  which  under  normal  aira instances 
would  be  obtainable  from  stooka  held  by  the  Trade, 

The  conventional  duster  consists  essentially  of  on  air  pump,  a dust 
reservoir  and  a discharge  tube,  fitted  rigidly  together.  A fixed  metal 
tube  the  "dip  tube",  which  serves  to  direct  the  air  delivered  by  the  pump 
into  the  dust  reservoir,  extends  throughout  the  depth  of  the  latter. 

When  the  duster  is  held  in  the  horizontal  plane  with  the  discharge  tube 
uppermost  (see  Figure  1(a))  the  air  pumped  into  the  dust  reservoir  passes 
down  the  dip  tube,  through  the  dust  residing  on  the  base  (a  quantity  of 
which  is  thereby  entrained)  and  finally  makes  an  exit  through  the  discharge 
tube. 


Since  the  position  of  the  dip  tube  in  relation  to  the  dust  reservoir 
is  fixed,  rotating  the  latter  through  an  arc  of  180°  or  tipping  it  either 
upwards  or  downwards  results  in  a change  in  the  position  of  the  dip  tube 
relative  to  the  powder  because  the  latter  being  free  flowing,  moves  until 
its  surface  lies  in  the  horizontal  plane.  For  example  whan  the  duster 
is  operated  in  the  horizontal  plane  with  the  discharge  tube  undermost, 
see  Figure  l(b),  the  air  entering  the  dust  reservoir  merely  tends  to 
oompaot  the  mass  of  powder  and  cause  a blockage  in  the  discharge  tube. 
Similarly,  when  the  duster  is  held  with  the  discharge  tube  pointing  verti- 
cally upwards,  see  Figure  1(c),  blockage  of  the  discharge  tube  again  occurs, 
When  the  duster  is  held  with  the  discharge  tube  pointing  vertically  down- 
wards, however,  (see  Figure  1(d)),  the  air  entering  the  dust  reservoir 
passes  through  the  dust  residing  on  the  base  and  a normal  discharge  of 
the  air/dust  mixture  takes  place. 

It  was  thought  at  first  that  the  de foots  described  above  could  be 
best  overoane  by  designing  a duster  in  whioh  the  discharge  tube  would  be 
centrally  disposed  and  in  whioh  the  lust  reservoir  would  be  free  to  rotate 
in  the  vertical  plane.  3uoh  a design  would  ensure  that  both  the  dip 
tube  and  the  powder  in  the  reservoir,  would  maintain  the  same  relative 
position  irrespective  of  the  angle  at  whioh  the  discharge  tube  might  be 
hold.  Accordingly  an  experimental  model  (No.l),  based  on  this  principle 
of  operation,  was  constructed  and  tested. 

Experimental  Model  No.l  is  Illustrated  in  Figs.  2.  (a),  (b),  (o)  and 
(d).  Figures  2.(b),  (o)  and  (d)  demonstrate  the  maintenance  of  the  dust 
reservoir  in  the  horizontal  plane,  irrespective  of  whether  the  dlaehnge 
tdbe  be  pointing  horisontally  (Fig.  2(b)),  downzerds  (Fig.  2(e))  or  up- 
ward# (Fig.  2(d)). 
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The  result b of  the  tests  oarrled  out  on  Experimental  Model  No.  1 
showed  that  while  the  principle  of  Operation  was  sound,  handling 
difficulties  associated  with  the  weight,  sise  and  shape  of  the  no del 
node  it  unsuitable  for  Servioe  use.  It  was  decided,  therefore,  to 
proceed  with  a design  In  which  the  dip  tube,  within  the  duet  reservoir, 
would  be  free  to  rotate  in  the  vertical  plane,  under  the  influence  of 
the  force  of  gravity  and  thus  maintain  its  position  relative  to  the 
position  of  the  powder. 

A leaign  was  prepared  which  embodied  an  air  pinp,  a dust  reservoir 
and  n discharge  tube,  rigidly  comooted  together.  The  dimensions  of 
iho  bore  and  stroke  of  the  pinp  and  the  internal  diameter  of  the  dis- 
charge tube,  were  selected  with  the  objeot  of  securing  a rate  of  dis- 
ohorge  of  about  0.9  g.  of  powder  for  eaoh  stroke  of  the  punp,  Through 
tte  centre  of  the  dust  reservoir  which  was  designed  to  be  roughly 
Cylindrical  in  shape,  provision  was  made  for  an  open  ended  tube  to  be 
fitted.  It  was  envisaged  that  this  tube,  whioh  would  bo  blanked  off 
about  one  third  of  the  way  alorg  its  length  and  would  contain  a number 
of  holes  drilled  to  provide  access  to  the  dip  tube  and  the  container 
respectively,  would  not  only  provide  an  axis,  about  which  the  dip  tube 
oould  rotate,  but  would  provide  at  one  eru  on  entrance  for  the  air 
expelled  from  the  pixup  and  at  the  other  end  an  exit  fbr  the  air/powder 
mixture,  during  the  passage  of  the  latter  from  the  base  of  the  dip  tube 
to  the  discharge  tube.  It  was  anticipated,  also,  that  the  movements 
of  the  dip  tube  would  serve  to  kaep  the  dust  agitated  end  thus  preclude 
ary  tendency  for  cavitation  to  occur.  The  flow  paths  envisaged  for 
both  the  air  and  the  air/powder  mixture  are  illustrated  in  the  dia- 
grammatic sketch  at  Figure  3, 

An  experimental  model,  No,  2,  which  is  illustrated  in  Figs.  4(a), 

(b)  and  (c)  was  then  constructed  in  accordance  with  the  design  outlined 
above  and  subjected  to  a lumber  of  mechanical  performance  tests.  T!ie 
results  of  these  tests  indicated  that,  provided  the  dip  tube  was  fitted 
with  a metal  foot  (to  add  weight  to  thlB  component) , the  meohaxxLoal 
performance  of  the  equipment  would  be  satisfactory.  During  the  course 
of  the  mochanionl  performance  tests,  however,  it  became  evident  that 
although  Experimental  Model  No, 2 appeared  to  operate  satisfactorily  aid 
in  accordance  with  the  principle  on  which  the  design  wxs  based  its  sise 
was  such  that  acne  reduction  in  overall  dimensions  would  hove  to  be 
effected  before  the  equipment  oould  be  considered  suitable  for  Servioe 
adoption.  Accordingly  a design  based  on  the  soos  principle  of  oper- 
ation, but  detailing  a duster  of  reduced  dimensions,  was  prepared  and 
an  experimental  model  (No. 3)  was  constructed. 

The  results  of  the  mechanical  performance  and  handling  tests  oarrled 
out  in  Experimental  Model  No, 3,  indicated  that  the  duster  would  be 
satisfactory  in  both  respect 8.  For  the  trials  oaxried  out  to  deter- 
mine the  quantity  of  dust  discharged,  i*ien  the  duster  is  operated  in 
both  the  horizontal  and  vertical  planes,  the  following  procedure  ws 
adopted.  The  duster  was  charged  with  a measured  quantity  of  Anti- 
Louse  Powder  A.L.63,  Mk.  3 end.  weighed  on  a suitable  maohine.  It  wvs 
than  held  with  the  discharge  tube  lying  in  the  plane  required  and 
operated  by  completing  six  full  strokes  of  the  ptsp.  At  the  con- 
clusion of  this  operation  the  duster  was  again  weighed  and  the  average 
quantity  of  dust  expended  for  eaoh  stroke  of  the  pv*p  was  calculated. 
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Since  preliminary  experiments  hod  indicated  that  there  might  be  a 
vide  variation  in  the  quantity  of  powder  discharged  during  individual 
tests  (due  to  unavoidable  variations  in  the  degree  of  effort  applied 
by  the  operator),  it  was  decided  to  repeat  the  above  procedure 
times  for  each  of  the  three  positions  in  whioh  the  discharge  tube  was 
held,  i.e.  vertically  upwards,  horizontally  and  vertically  do  inwards, 
the  results  of  these  tests  are  reproduced  in  Appendix  B, 

The  results  show  that  the  average  quantity  of  dust  discharged  for 
each  stroke  of  the  pimp  is  about  0.62  g.  and  is  approximately  the 
saoo  for  each  of  the  throe  positions  of  the  discharge  tube.  The 
results  also  show  that  to  secure  the  required  rate  of  application  of 
dust,  three  strokes  of  the  pump  per  application  would  be  required. 

In  view  of  the  satisfactory  nature  of  the  results  achieved  when 
operating  Expurimant&l  Model  No.  3,  it  was  decided  to  proceed  with 
the  manufacture  of  ten  prototypes  to  this  design. 

Be  fore  nee  to  Appendix  A indicates  that  a special  fish  toil  nozzle 
might  be  required  in  the  ovont  of  the  duster  being  used  for  the  disin- 
festation of  manure  heaps,  etc.  To  meet  this  requirement,  a fish 
tail  nozzle  was  designed,  oonstructod  and  fitted  to  the  Duster  in  lieu 
of  tho  plain  holo  nozzle  already  described.  Tests  carried  out  with 
this  nozzle,  however,  indicated  that  the  pattern  of  distribution  was 
very  similar  to  that  pxoduoed  by  the  plain  hole  nozzle  sod  that  provision 
of  such  a nozzle  would  be  of  no  advantage. 

IV.  Description  of  the  Duster 

The  Duster,  which  is  illustrated  in  Pigs.  5 to  9,  oonsists  essentially 
of  an  air  pump,  a dust  reservoir  and  a discharge  tube.  The  overall 
dimensions  of  the  equipment  arc,  length  - 26£",  breadth  - 5$"  and  height  - 
5".  It  weighs  3 lb.  5 oz.  whan  empty  and  A lb.  3 oz.  Tihon  charged  with 
14  oz.  of  Anti-Louse  Powder  A.L.63,  Mk.  3. 

The  characteristics  and  functions  of  the  component  parts  of  the 
Duster  are  described  below.  The  flow  paths  followed  by  tho  air  and 
the  air/dust  mixture,  when  the  Duster  is  in  operation,  are  identical 
with  those  dapioted  in  the  diagrammatic  sketch  at  Pig.3< 

1.  The  Air  Dump 

The  air  pimp,  which  supplies  the  air  required  to  convoy  the  insecticide 
powder  from  the  dust  reservoir  to  the  point  of  application,  is  of  the 
single  acting  typo,  has  a bore  of  2?"  and  a stroke  of  8i".  The  pimp 
body,  which  takoB  tho  form  of  a cylinder  of  length,  10"  and  diameter 
(outside),  2.554",  is  node  from  D3X  (.027")  tinned  plate.  Tho  top  oovor, 
which  is  mode  of  the  some  material,  is  2.562"  in  diameter  and  deep. 

In  addition  to  a oentrolly  disposed  hole  of 4H  diameter,  over  whioh  the 
pimp  rod  guide  is  soldered,  there  ore,  in  tho  top  oover,  four  holes  ouch 
of  diameter  on  a P.C.D,  of  if",  whioh  collectively  provide  access  fbr 
the  air  enterix^  the  pimp.  Tho  top  oover  is  fastened  to  the  piz$>  body 
by  two  <|BA  brass  round  head  screws  each  a i"  in  length.  Tho  pixqp 
bottom  oover,  which  is  mode  from  D3X  (.027*)  timed  plate  and  is  of  the 
earns  dimensions  as  the  top  oover,  has  a f"  disaster  hole  in  the  centre. 
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The  bottom  oovor  is  attaohod  to  the  punp  body  by  solder.  The  pimp 
nozzle , which  is  node  of  brass  and  has  on  internal  diameter  of  7/l6"» 
is  screwed  externally.  It  projects  through  the  diameter  hole  in 
the  bottom  oover  and  is  soldered  in  position.  The  plunger  shaft,  which 
is  made  of  nild  steel,  has  an  overall  length  of  11  and  a diameter  of 
except  for  a length  of  3"  (at  that  end  tc  which  tho  handle,  is  attached) 
which  is  3/l6"  diameter.  That  end  of  the  plunger  shaft  to  which  the 
plunger  assembly  is  secured,  is  sorewod  for  a length  of  J".  The  punp 
handle,  which  is  of  length,  3"  and  diameter,  $*,  is  made  of  hardwood. 

It  is  of  the  "T"  typo  and  is  held  in  position  on  ths  plunger  shaft 
by  means  of  two  washers  and  tho  ond  of  tho  plunger  shaft^the  latter  being 
rl  vetted  over  for  tW  purpose. 

The  plunger  asse  V.\  oonsists  of  a cup  leather,  an  inner  and  outer 
oi?)  leather  disc  and  tv..  ~"  TThitworth  Hexagon  nuts.  Tho  cup  leather, 
which  has  a diameter  of  2 " and  is  deep,  is  made  of  ntttorlnli"  thick. 

In  it  is  a central  appurturo  of  diameter  1^*,  The  inner  oup  leather 

disc,  which  as  its  name  implies  fits  ins’  the  oup  leather,  is 
of  I/16"  thick  brass  ani  has  a diameter  f 2.3".  In  the  centre  is  a 
diameter  hole.  The  outer  cup  leather  rn.se.  which  fits  on  the  out- 
side of  the  oup  leather,  is  nado  of  16  S.Tt.G.  (0.O64")  brass,  has  & 
diameter  of  2 7/16"  and  00 r. tains  a central  opening  of  diameter, 

Tho  cup  leather  and  its  inn  r and  outer  discs  are  held  in  position  on 
tho  sdrewed  portion  of  the  plunger  shaft  by  the  two  Whitworth  Hexagon 
nuts  which,  in  turn,  are  secured  by  two  I/16"  diameter  split  ootter  pins, 
each  3/16"  in  length.  A coiled  spring  of  free  length  1"  booked  by  a 
i"  diameter  brass  washer,  is  fitted  over  the  plunger  shaft  adjacent  to 
the  plunger  assembly.  When  the  pump  is  being  operated  on  the  with- 
drawal stroke,  this  spring  provides  a buffer  between  the  plunger  assembly 
and  the  punp  top  oover. 

If  it  is  desired  to  operate  the  Duster  on  compressed  air  frcm  on 
external  source,  then  the  punp  is  unscrewed,  removed  and  replaced  by 
a BJS.N.  or  other  suitable  hand  controlled  air  pistol  and  the  latter  is 
connected  tc  the  compressed  air  supply  line. 

2.  The  Dust  Reservoir 


The  dust  reservoir,  which  is  cylindrical  in  shape  and  fabricated 
frcm  DJX  ( ,027" ) tinned  plate  consists  of  a body,  top  and  bottom  body 
covers  and  a number  of  auxiliary  fittings.  The  body, which  takes  the 
form  of  an  open  ended  cylinder,  is  5"  in  diameter  and  3s"  in  depth. 

The  cylinder  Joint  is  of  the  folded  and  soldered  type.  The  top  cover, 
which  is  "dished",  is  5.056"  in  diameter  and  contains  two  holes.  One 
hole,  of  diameter  1l/l6",  is  disposed  oentrolly,  the  other,  of  diameter 
1 9/l6"  being  off-set  to  one  side  of  tho  central  opening.  The  bottom 
oover,  the  shape  and  dimensions  of  which  are  precisely  the  same  as  those 
for  the  top  cover,  has  a hole  of  1l/l6"  diameter  disposed  oentrolly. 

Both  tho  top  and  bottom  covers  arc  cap  seamed  and  soldered  to  the  reser- 
voir body. 

The  bousing  for  ,the  valve  holder,  which  Is  aade  of  brass,  takas 
tbs  fbrm  of  a hollos  cylinder  of  diameter  2§”  and  nwill  depth  ij*. 
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While  one  end  is  shaped  to  fit  snugly  to  the  reservoir  body,  to  which 
it  is  soldered,  the  opposite  and  is  sorewed  internally  fbr  a depth 
of  A 5/l6”  diameter  hole,  whioh  servos  oa  on  exit  for  the  air 

on  its  way  frto  the  valve  to  the  dust  reservoir,  is  drlllod  in  one 
side  of  the  valve  holder  housing.  The  valve  holder  whioh  is  con- 
structed free  brass  is  cylindrical  in  shape,  having  a diameter  of 
2 7/l6"  and  a depth  of  11/32"  deep.  A ■£"  diameter  hole  drilled 

through  the  centre  of  the  valve  holder,  is  aorewod  internally  to 
natoh  the  sorewed  portion  of  the  pianp  nozzle.  On  either  side  of  this 
oentrally  disposed  hole  at  distances  of  and  27/32"  from  the  centre 
respectively  arc  two  No.  A 3A  tapped  holes,  designed  to  take  the  Borews 
which  secure  the  non-return  valve  in  position.  The  valve  holder, 
whioh  is  sorewed  externally,  fits  into  the  housing  fbr  the  valve 
holder  and  is  looked  in  position  by  moons  of  a l/l6"  diameter  split 
ootter  pin,  •?"  in  length. 

The  non-return  valve  which  is  generally  oval  in  shape  and  made 
from  .009"  thick  copper  foil,  incorporates  a lug  at  each  end  of  the 
longer  axis.  One  lug  oontaino  a hole  of  diameter  the  other 

a slot  15/32"  in  length  and  3/16"  wide.  The  non-return  valve  is 

attached  to  the  valve  holder  by  two  A BA  Cheese  Hoad  brass  screws 
5/l6"  long  each  of  these  screws  being  held  firmly  in  the  required 
position  by  a brass  washer  and  check  nut.  The  method  of  adjustment 
of  the  non-return  valve  ia  fully  described  in  Appendix  0,  Section  7, 

Para  (4). 

A centre  tube  made  of  brass  is  fitted  through  and  extends  beyond 
each  of  the  1l/l6"  dianoter  holee  in  the  oentre  of  the  top  and  bottom 
body  covers.  This  tube  which  has  an  overall  length  of  5 l/l6"  and 
am  internal  diameter  of  and  is  soldered  in  position,  is  closed  at 
each  end  by  a screwed  brass  *lu3.  A brass  centre  piece,  1"  thick 
and  machined  to  be  a push  fit  in  the  oontre  tube,  is  lc-.nted  at  a 
distance  of  2 1/32"  from  one  end  of  the  oentre  tdbe.  Jt  is  held  in 
position  by  a diameter  split  pin  fitted  through  both  wills  of  the 
oentre  tube  and  the  oentre  pieoe  itself.  This  item  serves  to  isolate 
the  longer  section  of  the  centre  tube  from  the  shorter  section.  In 
that  part  of  the  surface  of  the  centre  lube  whioh  lies  on  either  side 
of  the  centre  line,  three  rows  of  y"  diameter  holes  are  drilled  at 
intervals.  The  holes  in  each  row  are  equispaoed  and  four  in  nuaber. 

In  that  part  of  the  shorter  section  of  the  oentre  tube  which  lies 
within  the  dust  reservoir  body,  four  rows  of  y"  diameter  holes  axe 
drilled  at  £"  intervals.  The  holes  a re  equispaoed  and  there  ore  fbur 
in  eaoh  row.  At  each  end  of  the  oentre  tube  but  faoing  in  opposite 
directions,  is  a 5/16"  diameter  hole.  The  5/ 1 6"  diameter  hole  in  the 
longer  section  of  the  oentre  tube  is  connected,  by  means  of  a suitable 
length  of  5/l6"  O.D.,  20  S.7.G,  copper  tube  soldered  in  position,  to 
the  corresponding  5/16"  dianoter  fyslo  in  the  valve  holder  housing.  A 
seoond  length  of  5/1 6"  O.D.,  20  3.7.G.  copper  tube  serves  as  a connection 
between  the  5/lb"  diameter  holo  in  the  shortor  section  of  the  oentre  tube 
end  the  outlet,  i.e.  the  component  through  whioh  the  air /Lust  mixture 
posses  en  route  to  the  discharge  tube.  The  ooppor  tUbo,  which  intrude# 
fbr  about  a distance  of  into  the  outlet,  is  s&4«r«&  lA  pQfjLttal  J* 
the  Joint  made  with  each  end  ocqponent. 
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The  dip  tube,  or  rotor,  a single  brass  costing  of  overall  dimensions 
-2"  * 2jH  x 3"  oomprit-eo  a foot  (whioh  is  r&diuaed  to  conform  with  the 
shape  of  the  inner  surfaoe  of  the  dust  reservoir  body),  a 00 meeting 
staci  and  a holler,-;  oylindei  of  length,  1"  and  outside  diameter,  1 I/16". 
The  latter  is  machined  internally  to  a diameter  of  .7036"  _+  .0003. 

The  oorrtre  tube,  whioh  j tosses  through  the  hollow  zyiimor  portion  of 
the  rotor,  serves  as  an  axle  about  which  the  rotor  xs  free  to  rotate. 

The  rotor  is  restrained  fror.i  horizontal  Movement  or.  ore  side  by  the 
•Jr**  split  pin  keyed  throu^i  i-he  ountre  pieoe  and  on  the  other  side, 
by  a seoond  split  pin  of  the  seuae  sise.  1 5/t 6"  diameter  hole  drilled 
through  the  stem  of  the  rotor  provides  an  egroas  for  the  air  durlr^ 
its  passage  from  the  centre  tube  to  the  interior  of  the  reservoir. 

The  filler  oap  body,  which  is  soldered  over  the  1 9/lS"  diameter 
opening  ir.  the  dust  reservoir  top  oover,  is  node  of  tinned  plate 
x(,0152").  It  is  oinoular  in  section,  of  diameter  2"  and  has  an 
external  rolled  thread.  The  filler  oap,  whioh  is  node  from  tinned 
plate  CLL(,0092"),  has  an  internal  rolled  thread  to  aatoh 
that  or.  the  filler  oap  body.  The  edge  of  the  oap  has  a milled  faoe 
to  facilitate  removal.  1/16"  thick  oork  washer  1b  fitted  inside 
the  cap. 

The  outlet  oonponai:t.  which  ia  mde  of  tinned  plate  D.3(.027B) 
and  takes  the  form  of  a hollow  funnol,  is  of  lapped  scorn  construction. 

It  has  a diameter  of  2"  at  the  wide  end  and  y"  at  the  narrow  end  and 
is  5g"  in  length.  The  wide  end  is  shaped  to  fit  snugly  against  the 
dust  reservoir  body  and  is  soldered  in  position.  There  is  a 5/l6" 
diameter  openinc  the  side  of  the  outlet,  through  whioh  the  oopper 
tube  connecting  the  centre  tube  to  the  outlet  intrudes  to  a depth  of 
approximately  5". 

3.  The  Iiisohagge  Tube  and  Nozzle 

The  discharge  tube,  which  is  made  of  tinned  plate  33X( •0272" ) has 
a diameter  of  yn,i3  67;  in  length  and  of  lapped  seam  construction. 

A brass  collar  of  diameter  1l/l6"  onl  width,  5",  soldered  over  one  end 
of  the  tube,  serves  as  a holding  piece  when  pushing  the  tube  on  to 
the  outlet.  The  nozzle,  which  is  mode  of  brass  and  takes  the  fcm  of 
e venturi,  has  an  overall  length  of  i‘;".  The  interned  diameter  of  this 
oonnonj^ivaries  free  a y"  at  ono  end,  through  in  the  centre  to 
a end.  It  fits  into  the  end  of  the  discharge  tube  and 

is  ition.  The  edges  if  the  outlet  portion  of  the  no  sale 

are  reuJHed  so  that  no  injury  shell  be  sustained  bar  personnel  .wrier* 
going  Jisinfostatiqjle.  The  overall  length  of  the ttecfefcxss  mm.  iiri' 
the  nozzle  is  7"»  ' J1 

4,  Transit  Case 


A wooden  transit  case,  designed  to  house  the  Ouster, 
leather  and  a tin  of  grease,  is  available  tor 
nent  os  required. 


▼,  Instructions  for  Use.  Pore  and  Maintenance 


Provisional  instructions  for  the  use.  oare  end  maintenance  of  tftw 
•prayer  hatve  been  prepared  and  ore  reproduced  in  Appendix 

nrt'  .'il'' 

'•  ■ ' ‘ u.  -rii  It.  otsaoa  tgit 
, .--acr. tspstimmi 
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VI,  F^ribrnancc  Tests 


i’lio  be;:  prototype  Dusters  manufactured  by  the  Trade  were  delivered 

to  C.&.EJ3. , v/hon  oorrolote , for  examination  and  teat.  The  examination 
revealed  that  overt' i zed  cup  leathers  had  been  flttod  in  the  pumps  and 
these  had  to  be  replaced  before  tho  mcohanLoal  perfbnsanoo  taste  oould 
be  undertaken.  The  results  of  thna.  t<*sts  indicated  that  the  proto- 
types wore  satisfactory . 

One  Duster  was  then  selected  a.  ra.»lom  and  ••  • knitted  to  a teat  to 
determine  the  quantity  of  dust  discharged  vh,:»  tho  equipment  is  operated 
in  both  the  horizont'0.  and  vertical  plans s.  Tho  prooeduro  adopted  for 
this  test  was  identical  with  that  employed  in  the  test  performed  on 
Experimental  Model  No.  3 (see  Sootion  111).  The  results  of  the  test 
are  reproduced  in  Appendix  D. 

The  results  indicate  that  the  average  quantity  of  dust  discharged 
for  caah  stroke  of  the  punp  is  about  0.6S  g . and  that  it  is  approxi- 
mately the  sore  for  each  of  the  three  positions  in  which  the  discharge 
tube  was  held.  The  results  again  indicate  the  variation,  (to  which 
attention  1ms  already  been  drawn)  in  the  quantity  of  powder  discharged 
in  individual  tests  due  to  variation  in  the  offort  usod  by  the  operator. 
It  is  considered  that  the  operator  should  be  warned  of  this  and  it  is 
thought  that  when  ho  has  had  an  opportunity,  over  a period  of  tine, 
to  get  used  to  the  • feel'  of  the  Duster,  the  effort  used  and  therefore 
the  quantity  of  powder  discharged  will  both  bo  more  constant  than  that 
found  in  these  tests. 

On  completion  of  tho  tests  nine  cf  the  ten  prototypes  available  were 
distributed  to  various  testing  agencies,  both  at  hene  and  overseas. 
Reports  from  these  agencies  on  the  perform  nee  of  the  Duster,  ore 
awaited.  The  retaining  prototype  Duster,  which  was  retained  at  C.D.E.E. 
was  used  for  a test  designed  to  determine,  qualitatively,  the  degree  to 
which  tho  requirement  that  "the  dust,  on  discharge,  should  bu  blown 
with  such  strength  that  it  reaches  up  tho  sleeve  and  to  all  ports  of 
the  garments",  oould  be  net.  The  procedure  adopted  in  the  performance 
of  this  test  is  outlined  bolcw. 

A subject  equipped  with  two  sets  of  khaki  bnttledrcss,  two  khaki 
shirts,  one  sot  of  sneer  underclothing  and  one  Bet  of  winter  under- 
clothing, was  employed  for  the  test.  For  the  purposes  of  tho  test 
the  Duster  was  charged  with  14  oz.  of  a mixture  of  Anti-Louse  Powder, 

A.L.  6 3,  Mk.  3 (90^  by  weight)  and  salicylaldazine  (10J6  by  weight). 

(The  latter  compound,  which  fluoresces  in  ultra-violet  light,  was 
employed  as  a choracterizer).  The  test  was  divided  into  two  parts. 

For  the  first  part  of  the  test,  the  subjoct  was  dressed  in  short  sixxsr 
weight  underpants,  short-sleeved  sterner  weight  vest,  shirt,  battledross 
tunic  and  trousers;  in  the  second  part, long  winter  weight  underpants, 
long-3leeved  winter  weight  vest,  shirt,  battledress  tunic  and  trouaors, 
were  worn.  The  method  of  disinfestation  employed  was  generally  in 
aooordanoe  with  that  laid  down  in  a pamphlet  prepared,  iri  February,  1945 
by  O.C.,  No. 3 Entomologioal  Field  Unit,  R.A.M.O.,  A.F.H.Q.,  OJC.F*. 
esoept  that  applications  to  the  bead  end  oop  were  omitted,  Che  method 
is  as  follows:-  V.*:- 

1st  Routing  (two  applications) 

With  tho  arms  extended  to  tho  sides  at  shoulder  height,  insert 
the  no  isle  of  the  duster  into  eeoh  sleeve  between  the  skin  and  the 
innermost  garment. 
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2nd  Routine  (throe  applications) 

Insert  the  nozzle  of  the  duster  at  the  front  of  the  m6k'$  Between 
the  tunio  and  the  shirt,  and  diroot  it  dansMte  first  to  11* 
then  to  the  right  and  finally,  oentrnlly, 

3rd  Routine  (throe  applications) 

Repeat  the  seoond  routine  with  the  nosale  of  the  duster  between 
the  skin  and  the  inneroost  garment. 

4-th  Routine  (t^ree  applications) 

Insert  the  nozzle  of  the  duster  at  the  book  of  the  neok,  between 
the  tunio  and  the  shirt , and  direot  it  downwrds  first  to  the  left, 
then  to  the  right  and  finally  oent rally. 

5th  Routine  (three  applications) 

Rc.ieat  the  fourth  routine  with  the  nozzle  of  the  duster  Inserted 

between  the  skin  and  the  inneroost  garment. 

6th  Routine  (one  application) 

Loosen  the  trousers  at  the  front  and  insert  the  nozzle  of  the  duster 
between  the  trousers omi  the  underpants,  and  direot  it  downwards. 

Routine  (one  application) 

Repeat  the  sixth  routine  with  the  nozzlo  of  the  duster  inserted 
between  the  skin  and  the  underpants. 

8th  and  9th  Routines  (one  application  for  each) 

Repeat  the  sixth  and  seventh  routines  at  the  book  of  the  trousers. 

iOth  Routine  (two  applications) 

Insert  the  nozzle  of  the  duster,  directed  upwards,  into  each  trouser 
leg,  between  the  skin  and  the  imemost  gamont . 

In  following  the  nethod  of  disinfestation  described  above,  three 
strokes  of  the  pur.ip  of  the  Luster  were  node  for  each  application  of 
dust.  At  the  completion  of  each  part  of  the  test  the  subjects'  cloth- 
ing was  carefully  removed,  one  garment  at  a tine,  and  turned  inside  out. 
Each  garment  was  then  laid  on  a horizontal  surface  and  two  photographic 
exposures,  one  in  ultra-violet  light  and  one  in  white  light,  were  made. 
Removal  arxl  reversal  of  the  garment s involved  some  disturbance  and 
subsequent  loss  of  dust.  This  was  particularly  so  in  the  case  of  the 
cotton  garments  and  when  removing  the  trousers,  most  of  the  dust  on 
the  inside  of  the  legs  of  the  trousers,  being  lost  during  this  operation. 

The  results  of  the  disinfestation  test  ore  illustratod  photographi- 
cally in  Figures  10  to  14  for  sinner  olothing  and  in  Figures  15  to  19 
for  winter  clothing.  It  will  be  noted  that  tho  performance  of  the 
Buster  in  so  far  as  the  dissemination  of  the  dust  to  all  parte  of  the 
garments  is  oonoemed,  appears  to  be  reasonably  satisfactory. 


VII.  Oonolusions 


An  inaeotioide  hand  Duster,  suitable  for  the  de-lo  using  of  personnel 
blankets  and  bedding  and  of  novel  design,  lias  been  developed  and  a few 
have  been  constructed.  One  of  these  has  been  submitted  to  both  meohani** 
ool  and  performance  tests,  the  results  of  whioh  indicate  that  the  standard 
of  performance  is  such  that  submission  of  the  remaining  prototypes  to 
the  Var  Office  for  Osor  trials,  is  warranted. 

From  the  results  of  tho  iwrfomance  tests  it  is  concluded  that,  when 
Anti-Louse  lowdcr  A.L.  63,  Mk.  3 is  employed  in  the  Duster,  a rate  of 
discharge  of  about  0,6d  g.  per  stroku  of  the  puap  may  be  expected,  no 
matter  in  whioh  plane  the  discharge  no z sic  nay  bo  held.  In  addition, 
the  performance  of  the  Duster,  so  far  as  the  distant  nation  of  the  dust 
to  all  parts  of  the  garments  of  a person  is  concerned,  appoars  to  be 
reasonably  sat:  s factory, 

A provisional  patent  has  been  filed  in  respect  of  the  devioe  described 
In  this  report. 


(3gd.)  3.H.  Fryer., 
Head,  Engineering  Section. 

(Sgd. ) A.C.  Feaoook., 
Supt. , Development  Division. 


Reference 

(l)  Report  on  Trials  with  a Prototype  Dust  Got  (Villett  and  Roblneon) 
in  aooozdanoe  with  Speoifloation  A.188. 

The  Amy  School  of  Hygiene,  14th  Novsriber,  1945. 
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DUSTER  WHEN  OPERATED  IN  VARIOUS 


SECTIONAL  PLAN. 


1»  It  is  required,  for  tho  do-louainc  of  personnel,  blankets  and  bedding 
by  the  application  of  anti-louse  powder.  There  ia  also  a possible  re- 
quirement for  the  dusting  of  manure  heaps,  bug  and  insect  infected  build- 
ings, etc.  and  for  this  purpose  a special  fish  tail  nozzle  toy  be  required. 

2,  It  should  be  adaptable  for  use  by  either  hand  or  canpressed  oir. 

3.  Tho  dust  must  be  blown  with  such  strength  that  it  reaches  the  sleeve 
and  to  all  ports  of  tho  garments.  The  volume  of  discharge  of  the  potter 
should  be  constant  at  any  angle  at  which  the  dust  gun  is  used, 

V*  It  should  not  weigh  more  than  3 lb.  when  full. 

5.  It  must  be  simple  and  robust  in  construction  with  no  loose  ports  that 
can  be  easily  lost.  All  parts  must  be  easily  accessible,  including  the 
pixnp  the  piston  of  which  should  be  detachable  to  allow  repair. 

6.  It  nust  be  easily  rcfillable. 

7.  The  nozzle  end  should  be  suitably  buffered  and  should  be  easily  tetaflifc* 
able.  The  length  of  the  discharge  pipe  should  be  7*. 

8.  Washers  and  vulvas  should  be  of  oil  resisting  materials. 
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Provisional  Instruct  ions  for  the  Use.  Oars  and 
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I.  Description 


The  Duster,  its  component  parts  and  the  transit  box  in  which  it 
is  oarried  are  illustrated  in  Pigs.  1 to  4 attached. 

The  Duster  comprises  a Dust  Reservoir  (l),  an  Air  1'uap  (2)  and  a 
Discharge  Tube  (3)  (the  nunber  quoted  after  each  item  is  the  reference 
number  of  that  iter,  on  Pig,  4) . The  discharge  tube  is  a plain  metal 

tube  and  is  attached  to  the  dust  reservoir  by  naans  of  a "push-fit" 
connection.  The  air  punp  is  a single  acting  prep  of  no  real  design 
am  is  fitted  with  a "T"  type  handle.  The  dust  reservoir  is  fitted 
with  a Central  Tube  (4)  which  is  blaniced-off  about  two  thirds  of  the 
way  along  its  length  and  serves  as  an  aria  about  whioh  the  dip  tube# 
within  the  dust  reservoir  rotates.  Air  from  the  prep  enters  the 
central  tube  via  the  lump  Connecting  l^ipo  (5)»  posses  through  holeB 
in  this  tube  and  thence  down  the  dip  tube  and  into  the  dust  at  the 
bottom  of  the  dust  reservoir.  The  air/dust  mixture  leaves  the  dust 
reservoir  via  a second  set  of  holes  in  the  central  tube  and  after  pass* 
ing  through  the  Discharge  Tube  Connecting  Pipe  ( 6)x  nolens  its  exit 
through  the  diaohargo  tube. 

It  will  bo  apparent  from  the  above  description  that  no  natter 
whether  the  discharge  tube  bo  pointed  ho  ri  rental  ly,  vertically  upwards 
or  vertically  do'vmwar&s  the  fbot  of  the  iip-tUbe  and  the  dust  will 
remain  always  at  the  base  of  the  dust  reservoir.  This  arrangement 
ensures  that  the  rate  of  diaohargo  of  the  insecticide  dust  renal  ns 
substantially  constant  irrespective  of  the  plane  in  whioh  the  discharge 
tUbe  is  held. 

As  will  be  seen  from  a perusal  of  Pig.  4 the  component  parts  of 
the  Duster  are  readily  accessible. 

II.  Assembly  for  Use 

A.  General 

(1)  Remove  the  Duster  onl  the  discharge  tube  from  the  transit  box. 

(2)  Connect  the  discharge  tube  to  the  dust  reservoir. 

(3)  Ensure  that  the  dust  reservoir  is  olean  and  dry. 

D,  gand  Operation 

(1)  Insure  that  the  Pings (7)  at  eaoh  end  of  the  oe$tral  tifes  *** 

securely  fitted. 

(2)  Insure  that  the  prep  is  voridng  freely. 


* Pig.2 
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C.  Compressed  Air  Operation 

(1)  Unscrew  the  pimp  from  the  dust  reservoir. 

(2)  Sorew  a D.2.N.  or  other  Bid  table  handqenfcaollad  air  pistol 

into  the  dust  reservoir  adapter  and  connect  tha  to&mr  to  a 

supply  of  oempresaed  air. 

Ill*  Instructions  for  Filling 

(1)  Remove  the  Tiller  Cap  (8);  «■- 

(2)  Chaise  the  container  with  14  oz.  of  inseotioiAe  dost* 

Do  not  overcharge  the  dust  reservoir.  -J. 

(3)  Replace  the  filler  cap. 

IV.  Instructions  fbr  Use  (Hand  Operation) 

(1)  When  operating  tho  Duster  ensure  at  all  tines  that  it  is 

held  in  such  a way  that  the  words  "Use  This  Side  Up"  appear 
at  the  top  of  the  dust  reservoir. 

(2)  It  has  been  estimated  that  about  43  g.  of  insecticide  du3t, 

administered  in  25  separate  applications  is  required  for  the 
de -lousing  of  one  nan  and  four  blankets.  Hei.ce  the  required 
rate  of  application  of  dust  is  1.7  g.  per  administration. 
Since  the  Duster  discharges  approximately  0.6  g.  per  stroke 
of  the  pump,  three  strokes  per  administration  ore  required, 
to  effect  the  Aisohargo  of  tbs  appropriate  quantity  of  in- 
secticide dUSt. 

V.  Care  arvl  Maintenance 


(1)  After  use  and  before  putting  the  Duster  away  remove  any  powder 

that  my  be  left  in  the  dust  reservoir  and  pimp  air  throt^h 
the  system. 

(2)  If  acooss  to  the  central  lube  should  be  found  to  be  necessary 

unscrew  (using  a coin  for  this  purpose)  the  screw  plies  at 
each  end  cf  this  tube. 

(3)  In  tho  event  of  tho  punp  not  operating  freely  disconnect  same 

from  the  dust  reservoir  and  remove  tho  Top  Cap  (9).  With- 
draw the  Plunger  Shaft  (1C)  and  grease  (using  the  grease 

frovided)  the  plunger  assembly  consisting  of  the  Cup  Leather 
11),  the  Inner  Cup  Leather  Disc  ( 12) and  the  Outer  Cup 
Leather  Disc  (13). 

(4)  Should  the  non-return  valve  on  the  dust  reservoir  require 

adjustment,  access  to  this  iter,  nay  be  gained  by  unscrewing 
the  Valve  Holder  (14)  (having  first  renewed  the  split  pin 
which  secures  this  component  to  the  Volte  Housirg  ( 15)'  and 
the  screws  which  hold  tbs  Hon-Setam  Volte  (l6),  in  position. 
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The  valve  itsolf  is  forned  from  thin  copper  sheet  and 
it  is  essential  that  it  be  seated  accurately,  othenrf.se 
leakage  of  powder  into  the  pump  will  occur.  TThen  replacing 
the  valve  on  the  valve  liolder  ensure  first  that  one  so  row 
is  securely  tightened.  Then  tighten  up  the  second  screw 
until  that  end  of  the  valve  secured  by  this  screw  can  lift 
an  anount  equal  to  one  quarter  of  a turn  of  the  screw.  The 
second  sorew  is  then  fixed  in  position  by  tightening  the 
lock  nut  on  the  opposite  side  of  the  valve  holder. 

(5)  A spare  cup  leather  is  supplied  with  oaoh  duster. 
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